31P and 13C nuclear magnetic resonance studies of metabolic pathways in Pasteurella multocida characterization of a new mannitol-producing metabolic pathway.
Glucose metabolism of Pasteurella multocida was examined in resting cells in vivo using 13C NMR spectroscopy, in cell-free extracts in vitro using 31P NMR spectroscopy and using enzyme assays. The NMR data indicate that glucose is converted by the Embden-Meyerhof and pentose phosphate pathways. The P. multocida fructose 6-phosphate phosphotransferase activity (the key enzyme of the Embden-Meyerhof pathway) was similar to that of Escherichia coli. Nevertheless, and in contrast to that of E. coli, its activity was inhibited by alpha glycerophosphate. This inhibition is consistent with the very low fructose 6-phosphate phosphotransferase activity found in cell-free extracts of P. multocida using a spectrophotometric method. The dominant end products of glucose metabolism were mannitol, acetate and succinate. Under anaerobic conditions, P. multocida was able to constitutively produce mannitol from glucose, mannose, fructose, sucrose, glucose 6-phosphate and fructose 6-phosphate. We propose a new metabolic pathway in P. multocida where fructose 6-phosphate is reduced to mannitol 1-phosphate by fructose 6-phosphate reductase. Mannitol 1-phosphate produced is then converted to mannitol by mannitol 1-phosphatase.